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subsp. atroseptica SCRI1403 (Eca), and Xanthomonas campestris pv. 
campestris ATCC 33913 (Xcc) using site-directed mutagenesis. Proteins in 
the supernatants of the wild-type parents and mutants were collected by TCA 
precipitation. Two dimensional gel electrophoresis showed that the number of 
exoproteins secreted by the R. solanacearum T2SS mutant was greatly 
reduced in comparison to its wild type parent, but the number of exoproteins 
secreted by the Pao, Eca, and Xcc T2SS mutants was only slightly lower than 
for their wild-type parents. Exoproteins also were labeled with iTRAQ 
reagents and analyzed by liquid chromatography-tandem mass spectrometry, 
and preliminary results indicated less than 10% of the identified exoproteins 
of Pao, Eca, and Xcc were secreted through the T2SS. Therefore, R. 
solanacearum appears to secrete more proteins via its T2SS than other Gram-
negative bacteria, which may reflect a distinctly different functionality. 
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Xylella fastidiosa is an important plant pathogen causing Pierce’s Disease in 
grapes and in many other economically important crops. Because of its 
nutritional fastidiousness, characterization of this bacterium remains highly 
challenging, thereby hindering future scientific research and disease control. 
We isolated X. fastidiosa strains from over ten different plant hosts from 
California, Georgia, and Florida. These strains were characterized 
genotypically at the highly conserved 16S rDNA locus and the highly variable 
pspB locus. We also characterized the X. fastidiosa strains phenotypically 
with respect to colony morphology and growth in different culture media. 
Three single nucleotide polymorphisms (SNPs) can be used to un-
ambiguously divide these strains into two groups: A- and G-genotypes. These 
two groupings are supported by the phenotypic analyses. On the other hand, 
tandem repeat numbers and patterns in the pspB locus can be used to 
subdivide each of the two 16S rDNA genotypes into different host of origin 
groups. 
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We have previously identified a pathogen-inducible stilbene synthase gene 
(SbSTS1) in sorghum. In vitro enzyme assays of recombinant SbSTS1 
demonstrated that trans-resveratrol was a reaction product when p-coumaroyl-
CoA was used as a substrate. In transgenic Arabidopsis plants over-expressing 
SbSTS1, cis-piceid was found as the major stilbene metabolite. Here we use a 
combination of mass spectrometric methods (precursor ion scan, product ion 
scan, multiple reaction monitoring) to identify stilbene derivatives in sorghum 
seedlings following inoculation with the anthracnose pathogen Colletotrichum 
graminicola. Results indicated that trans-piceid accumulates predominantly in 
infected seedlings, together with a resveratrol acetyl-hexoside. Interestingly 
trans-piceid accumulation was considerably higher in a sorghum cultivar that 
does not produce the 3-deoxyanthocyanidin phytoalexins. In vitro bioassays 
showed that trans-piceid is less toxic than trans-resveratrol toward C. 
graminicola. The role of trans-piceid accumulation in sorghum disease 
resistance will be discussed. 
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Genomic sequences of Banana streak virus (BSV), a plant pararetrovirus, are 
integrated into the genome of its host, Musa sp. (banana and plantain). The 
majority of these viral integrants are incapable of giving rise to episomal viral 
infection, but at least two isolates of BSV, BSV-OL and BSV-GF, are known 
to occur as integrants that can be activated to produce infectious episomal 
virus. These two episomally–expressible integrants occur in the M. balbisiana 
or Musa B genome and not in the M. acuminata or MusaA genome, but are 
activated only in interspecific A × B hybrids. In mealybug transmission tests 
diploid M. balbisiana (BB) was infected by BSV-Cav, a non-integrated BSV 
isolate, but not by the episomal form of BSV-OL, which readily infected M. 
acuminata ‘Grand Nain’. In the same experiments Musa BB was infected by 
BSV-GF, but showed no symptoms 18 months post-inoculation, and infection 
could be detected only by immunocapture PCR, indicating a subliminal level 
of BSV-GF replication. These data suggest that episomally expressible BSV 
integrants present in the Musa BB genome may confer high levels of 
resistance to infection by homologous episomal forms of the virus. 
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Tomatoes in commercial hydroponic production greenhouses in Minnesota 
were found to be infected with a tymovirus that occurred frequently in mixed 
infections with Pepino mosaic virus (PepMV). The tomato tymovirus shared 
85% nucleotide sequence and 92% amino acid sequence homology with the 
replicase region of Physalis mottle virus (PhMV), but there were distinct host 
range and serological differences between the two viruses. Studies are being 
conducted to further characterize the Minnesota tomato tymovirus, to 
determine its relationship to other described tymoviruses, and its potential 
economic impact alone and in combination with PepMV. 
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Foliar disease symptoms observed in roses in Minnesota and New York were 
associated with infection by four viruses not previously identified in roses in 
the USA. Mosaic, leaf distortion and vein yellowing in several varieties, 
including ‘Madame Pierre Oget’ and ‘Mozart’ was associated with the 
presence of a caulimo-like virus with no detectable affinity to known 
caulimoviruses. Bright yellow mosaic and premature leaf senescence in the 
variety ‘Softee’ was associated with infection by a virus with similarities to 
members of the family Tombusviridae. A virus with filamentous particles 790 
nm in length and no affinity to any recognized plant virus taxon was 
associated with foliar mosaic and necrosis in the variety ‘Sweet Fragrance’. 
Stunting and leaf distortion in the variety ‘Pink Knock Out’ was associated 
with the presence of a tobamovirus that was related serologically to Tobacco 
mosaic virus and had particles of at least two discrete lengths. A similar virus 
has been reported previously from roses in the UK. 
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Bacterial strain MS14 isolated from the rhizosphere of lawn grass was 
characterized to be a member of the Burkholderia cepacia complex. This 
strain significantly inhibited the growth of soilborne fungal pathogens of 
crops, such as Rhizoctonia solani and Macrophomina phaseolina. Random 
mutagenesis was conducted to characterize the genes responsible for the 
antifungal activity of the strain. The targeted genes were cloned from the 
mutants defective in antifungal activity using a plasmid rescue method. 
BLASTX analysis revealed that the putative peptides of the disrupted genes of 
mutants MT13, MT16 and MT18 shared the highest identities (79–88%) to 
three putative nonribosomal peptide synthetases of Burkholderia ambifaria. A 
putative peptide predicted from a part of the gene targeted in mutant MT15 
shared 78% identity to a putative LuxR regulatory protein of B. ambifaria. 
The four genes were clustered together in the genome of B. ambifaria. These 
results indicate that strain MS14 possesses a unique gene cluster for 
production of an antifungal compound. Sequence analysis of the intact gene 
cluster of strain MS14 is in progress. Findings of the study will provide 
valuable insights into the mechanism of Burkholderia biocontrol agents. 
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Venom allergen-like proteins (VAPs) are members of the SCP/Tpx-
1/Ag5/PR-1/Sc7 family of eukaryotic secreted proteins. We have identified a 
VAP gene (designated GrVAP-1) from the potato cyst nematode Globodera 
rostochiensis. The GrVAP-1 gene contains an open reading frame (660 bp) 
encoding a putative secreted protein that contains a SCP-like domain and a 
cysteine-rich C-terminus. Southern blot analysis indicated the presence of 
multiple copies of the GrVAP-1 gene in the G. rostochiensis genome. The 
GrVAP-1 genomic DNA contains three introns with sizes ranging from  
48 to 149 bp. In-situ mRNA hybridization showed the transcript of  
GrVAP-1 accumulated exclusively within the subventral esophageal gland 
